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The present invention provides a piezoelectnc ceramic composition which predominantly comprises a 
composition represented by the following formula:(1-n)(K1-x-yNaxLiy)m(Nb1-zTaz)03-nM1M203whereii 
Ml represents a divalent metal element such as Mg, Ca, Sr or Ba; M2 represents a tetravalent metal 
element such as Ti, Zr Sn or Hf; and x, y, z. m. and n satisfy the following conditions: 0.9</=X; y</=0.3; 
x+y<0.75; 0</=z</=0.3: 0.98</=m</=1.0; and 0<n<0.1. 
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[S7]«ill 

a - ») (Ki-x-,Na»Lv>-(Nb,-,Ta,)0, - nMlAC 
Gb 7<f M ^:litt±9l7itt,1a Mg;Ca,Sr $ Ba; 

n IRJET 59^:0. l<x;y<0. 3;x + y<0. 75jO<z<0.3. 
0.98^mCl.OifPO<n(Q.l. 
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1. -^f&^m^'k^ M-^^il^fe^T^a/T^fi^m^i^: 

(l-a)(K^».yNa.Li,)„(Nbl^T^g03-nMlM203 

5 Ml >ft«^i(^ifeJI5pcic; M2f^*iaffr^S7t^i x.y,z,m^antll^T^J^ 
0.1^x; y<0.3; x+y<0.75; 0<z^0.3; 0.98<m^l.O *I 0<n<0.1 . 

10 (l-n)(K,.,.,Na,Li,L(Nbi^T«gOj-iiMlM203 

1 : x<0.9; 0.02<y<0.3; 0.1S<x^; 0^0.3; 0.98<m<l.O fli 0<ii<0.05 . 

4. ffis^tfii?^ 3 Bimmm^^^^. mi its^^-ftis & Mg , 

Ca, Sr, Ba^PbteTct. M2 M^I^^-fti^ S Ti , Zr. Sn«Hf«J7Ct. 
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±3^^^Sti^ffi^(Pb(Ti,Zr,,)03)^|i[684&(PbTi03)«lffi*«eta'&'«r»r 
ife^fSilSM ^*ltn.MfPS-a ^&(electromechanical coupling coefficient) Kp . ^^ik 

K©ftffi%W«ffl'g'«fii«^^lB;itt^lli»«;^!fr%ir»(*<i 1000-2000). mii^n 

'S-ttStiS(PbTiO,)Wia'^l&iiffl^3Ri^WilS®E. *SM. Sffl^Si^Wi^^iiEBt, 

1Kj$«f 2000-2500Hz-m . Bjft. S^3if|'flE%I^Sgia'a-i^fiEt|!l/£«>i-**J#lS5& 

ffiS. -*ill^lEKa»iAS(Mai^(K,.«.^a«U,)Nb03 ^^)fi«lS*f§^ia 
-^^^E^Kj^lpUtMi^M^^ffii^i*! 3000-3500Hz-m . JLffiXt^^^ftl^I^ 
30 100 . ffi5TltBg«W*iX*^%1K-». Bit. >W.^«iKMi»£ffi*#. ^feffla**ft'S' 

Sai-H llfll58 1?8|34« ' 
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. . s - • • • ! 
.... - • • • • 

mm* mm • 

nx. i5o-3ooppm. Htft, -^ifc^s^. t*:K«s^*atfc. ^mn% 

5 fr-TC=(fr„«-fr,„i„)/(fr2olOO) 

J^iit^^^m^^Xf^^i' 1000. WKpft*fi<jt^«IS^^»^$i^i^ 
in 25 r.DclE^5. 

(l.n)(K,.x.,Na.Li,)„(Nb,.,TaJ03-iiMlM203 

^: 0.1<x: y<0.3; x+y<b.75; 0<z<0.3; 0.98lmS1.0 ffl 0<n<0.1 . 

Ml $»^Mi!?-#Ti & Mg , Ca. SrfaBaWTU^. M2 
iigTi, Zr, SofflHfWTCll- 

%. J^S*.jii±20ox:. 

(l-n)(K,.x.,Na,Li,)„(Nbi.zTaJ03-iiMlM203 
30 K+Mm^-ifr^^TClT; M2ft^|Zgf(|-^«xt; x,y,2,Bx^n«£T3fJ^ 
x<0.9; 0.02<y<0.3; 0.75<x+y; 0<z<0.3; 0.98<m<1.0 fQ 0<n^0.05 . 
Ml i^^^i^-^^ S Mg . Ca , Sr » Ba « Pb Wtc^. M2 
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'J^ #i4gTi. Zr. Sn^HfWTct. 
5 3000Hz ra SJiSftTffiffl. 

'» <'-°XK|..TNli.Li,).(Nb,..TaJ0,.,AfIM20,. 



25 H. 
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mm 

H^KaCOj, NajCOj, NbjOj . Ta^Os , CaCO, . SrCOj . 

10 (l-n)(K,..,Na,Li,)„(Nbu,Ta,)OrnMlM203ttffl^^. m^mmmmmVl 

mmmz^u^^m^A^n, mmm^^, 700-900 r.r^ 

/ffej&, itioookg^cai^H:Z3T^«L8[il51JMKi«*^mfi5;S:e^i2 2^. ^ 

15 si^F 1.2 Mmuf^. m'^m&i^^^mm)^^ 1050-1300 t^r^ia. m^mm 

W., :Se 50-150 x:6«J^^flfi*flilBiin2-l0kv/mmteSSK%BE 10-30 ^M^^^ 
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